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METHOD FOR MANUFACTURING GRAPHITE POWDER, AND ITS USE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a graphite 
powder suitable for a negative electrode material of 
lithium ion secondary battery, which has high charging 
capacity and high charge-discharge efficiency and also 
give an improved high-rate discharging characteristic. 
SOLUTION: A graphite powder produced through 
carbonization, crushing, and a graphitizing heat 
treatment is subjected to heat treatment for oxidation 
for shaving off the surface to expose the surface closed 
structure, and is subjected to another heat treatment 
with a rapid temperature rise in an inert gas so that a 
surface closed structure is formed again, and thereby 
graphite powder is established having a surface form in 
which closed regions with the end parts of graphite c- 
plane layers coupled together to generate closed 
structure are scattered on the powder surfaces in 
mosaic form where the length (Lc&bottom;) 
perpendicular to the graphite c-axis in each closed 
region is 100 nm or less. 
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^>iaf5i5.2 mm oRjg owi.8 c^izwotaLtimm 

[0064] z^>nm^mmm^m^ . «s, #sss 
kah y mtn* 3@^m«^mse^-c-ipffls 

^-hOfldttfcl : 3f5«te»»El«ol/l c?5SjKT'LiPF 

0 , 8.0 , 12, 20 mA 05*fr£fflV*:. VdKffi&Cft 
SCfSfcs ■ZtlftlOAL 2.2 . 4.4 , 6.6 *J«fctfll.l 
mA/cm* Cr^S. «fiEJg^CO7"WXffi(i750 kg 

f/ctf T'S>-5. ^EfiO.85 mA co^gS[^«ET-?E*2r 

[0065] Jt«tf>*:#>£s rtlVtXV 7x-Xt •/ 
£ , ^-ftH5(C*^0fr«%*< 1 ~~80;U m h J: ? (C T h 
'Jy 3 yS /UT1»# L7tf£, Ar#H^T700 °ClZ 1 B$gj 
JD» t XBHtZH. #V >T'-e <0£ i Jn^SSSr3000'Ctc 

ft(C*3(tl.XS(a) fc(b) jWCftfeBMSW*) CO^ 



[0066] 2ts»HJtc J: &mMM*liWter>msm*<r> 

ffiTfcL €b5£20 mA tiS< LTt>, 0.85 mACDB§<7)95 
tz. ttz, 20 mA T'c7)J!t«§fi(i313mAh/g, ?£Sfcm3» 

[0067] -3>. 06 tC^-ti 0 *=. $£*C9Hi8«»* 

#>£>*U 20 mA 0.85 mA <DB*O80%£ Tig***® 

TU\ d ^B$<7)Stm^a(i272mAh/8. 5fcSfc©a>*<±80 

[0068] *»HH<0«»»3|a&«W*Jft«WttK:ft#l.r 
[0069] (HitM 2 ) i?fl^af^Ar#Hm*T-<7) 

«fciawiwt« i fc Rat L-c imb«** aas . 

[0070] »fe*lfc«ttS»*<oaiBC=JgjSS^T^4 
WJSll.l mA/cm 2 )tOi§^-t7)JSc«^a<7)lEUlS]0.85 mA Oi§ 

1 tefiHE*-* . 

[007 1] 
[^1] 









Ull 


Lc_L 




m # 


No. 




CC) 


<nm) 


(run) 


(20 nA) 




1 


3 


800 


1-3 


CO 


75 


MM 


2 


50 


800 


1~3 


-50' 


83 


n*nm 


3 


50 


2000 


1-3 


-20' 


85 


&wm 


4 


50 


2500 


1-3 


-10' 


90 


amm 


5 


200 


800 


1-3 


-20' 


85 


mm\ 


6 


200 


2000 


1-3 


-10' 


90 




7 


200 


2500 


1-3 


-10' 


90 




8 


250 


3000 


1-3 


-5 l 


95 




9 


10 


800 


1-3 


-100 1 


78 





m. i iz^t i $ tc , m\&Mm£cotemw%*x'<?>w$8t 
a«w)#aaLK 3 °c/®<r>i&^z\± , n^titzmmm^ 

J-UlfilzmftLX , B1»S«<OLc±M[A«<»T*>S*B0B 

[0072] dfL^w l . i to^aco#?aa«s* { 5 r 



ft 
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[0073] 



[02 ] ^wcomiWttcomm&mztiif&mffimm 

[05 ] *micom&®jfccomffi£m±j)^mmLtim 
[06 ] ^m<r>mm^tmi:(r>msmmz-o^x » 



II] 




=!> 



(a) 



(b) 




(c) 



[02] 



[03] 



(a) 



(b) 












— 1 


1 — - 




-a- 





C*aBl°] 
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[H4] [05] 




(72) mm mm w& 
{in wm mm 



(72)fHB# J&5£ 

F?-A(##) 4G046 EA02 EB02 EB04 EBB EC02 
EC06 

5H029 AJ03 AJ14 AK03 AL07 AM03 
AM04 AM05 AM07 BJ14 CJ02 
CJ28 DJ16 DJ17 HJ04 HJ14 

5H050 AA08 AA19 BA17 CA08 CA09 
CB08-EA10 EA24 FA19 GA02 
GA05 GA27 HA13 HA14 HA20 



